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cae == A= nonlinear =transient-simulation-and-- = Sse 






























































ee =optimization “program -for - — = = 
(= SS SS SS saintegrated MOS circuits se 























= yer eton= 3/5 === = 
e605 02 0998 2) 















































“Users -manual— 












































































































































Siniversitaet= “i “Dortmund === 








eehes Pant. Pausranents= = speak sresechnak 



















































































DOMOS Sr ep en ee aintegrated 40s === 



































= ircuits. =<DOMOS uses -trapeziodal === SS 
= ntegrations and the system of “Linearized “equations ©: 
{== ==means -of san =<Gauss~Seidel -iteration.=Therefore=DOM0S =i 








=== ecurate sinutetet” “withtows storage requirementss— 
s=An=additional= =feature -of -DOMO. sathe: sin 






ocessor~ “which is-very efficient. 

‘0 f:many=circuit_-parameters= in_-a-wide -range: gfe eaaiigs -even: =Mone sss === 
z je at the same time.*For optimization the algorithm of = =e 
=Pouell= sis: susedeuhich-1s=detailly described ; an. E> 2: ade sese 






























































































































































a Ze Gevided inte= 
=== a snumber-of-blocks.-The =sequence -of --these -blocks. Peer 


“"=—“gith the exception of the lines EXECUTE RESET, and END.-Some—— 
§=====b locks <consist -of sone =line =onlys = Blocks=consisting=of=more -thans====- 















































-~=====9ne Line have to =start with “their block header =—DOM0S =accepts= 
35 pee =following sblockzheader's =: ——— eo —S= 






































: Sees B lock sHeader ese aS ingle a= Re que sted eee 


























0S : — 
SS NOSUNMARY 7 zs 
TEMPERATURE 































































































ae 
{= 6 EEE 
ee ses Se eS ee SS 
ee Rone = —— SSS —— 
—— PARAMETERS SS ee ee a 












































SSS SSS FINAL VOLTAGES oe ———— 














































































































iE aa 
EXECUTE 















































a -=@ —description ..in detail .of.—all —con - S _-. 

“followings=4¢ “the card is “marked as single — i= = =blo¢k -=consists 
niy -of -the block. -header. —-the control. Statements -are-—enclosed -by 
olons. the colons “are not part of ‘the control-statement they= 


sare onily..used .__—for..a better ._.readability. zhese-i-fields._are.- 





‘optional, Ceaes) fields are requested. 






























































~=a-number upto three “title” 
























































Sn ee = ere ane= =an= =the: ase 
idel. algorithm. —-nr- -has -to. asbe=8. Bl — 
efault value =: =20° == = 











































































































= Suseful, for- sn ee 



















































































array -deg-—celsius._at._which. athe 


will be performed. —is “the ial inland latins iil SS 
selection tenp= ae ee deg: celsius. = a - ——— 











































































































= Se SS eS oe -of- =i he= seni conductor== 
= device model parameters. the cards following the block header 











4d aa = ee —— a or Sarre ——— ——————————————————— ————E—_—EEEEE= Seasons a =P 









































; =e" Pparameters’=have the. format= es ee 



































apehe nr ere ee =n 


“the card na oidlliacclireeci sd Sr Oncerning—ewniconduekor = 











































































































































































el rs is ‘or as 
cbody contact-of. 2transistors: 
‘substrat doping —— 
sgateoxide sthickness-s-e==—e = = 
‘threshoid voltage =v" 30 =jnheicensnt==20= = 
transistor. = ———— 
‘temperatura coefficient of vt0 aidac 
gate. capacity == = 










































































obi lity: reduction coefficient 

















critical field SS SS 
_gate-source/drain-overlapping- 






substrate effect constant ——— 
Nee: -capacity -at Ov .--————- 
ApOvene” “for- =junction. “Capacity formula. 






































‘channel. Length: oeraeticac 
surface -inversion.- potential = 


orrection factor for k2 9 — = = 
=channel-length-modulation -factor : 


























































“characteristic field = 


=length correction anused) == 
“width correction-tunused> = 
-diode -saturation—current: 
















































































































“didoe breakthrou-yoltage Se 
adi ode: zheakage: “resistance: eae 
not- initialized parameters -are-set to default =valuese==f or a= 
table’ "OY paraae cer “defaults =see 20.0.0.- = ——— 
































































































































ys number ie the node ehieh ‘will be -ainitialized with the 








— : ite peso ce ap alas on-the_card.if—more—than-one—value—is 





























== = = =specified =the nodes are —initialized—in—ascending— order 
-beginning—at—node—nare ~ — =— is -_ 


) ————— ——— 


ue == =voltage value — : = ———— 


































































































f= SSS SSS = es a Se = ee 






























































3 ——— = ————— —— ——— —— = ee —— 




























































































je by inserting —this | controleard. aA: -node voltages -are printed 


“with their values at the end of the —simulationse=—=so — ‘simulation: 
can —be =-continued -with -this -voltages as —.initial - -ones. (see 


="Gnitial"—card -6.0.0.°=7="continue"-card 1650-002) === 






























































-eard sei pies a Bi block. where the. circuit. dazcription. is. 
=the -elements: “oF ‘the ‘circuit “are™ defined here. = ao = 














































































































ila ne 
d from. e4 nO: 2 SS 


















































































































ae er -capacitor: N90 100) nn 





























“anode termina: : = : a 
<o-tathede—termi nal 2 : 





































‘capacitor. value Xfixed capacitor) 3 ; 
junction: seapapacity sat -0 -v=barrier=lay er=voltage- ee 


=label-of= “the parameter “set that “contains the diode —= 
arameters abet enSEAS to et ee Ce spapecs eis 










































































































































































































































































































































































=cress:: section. 2042 =the. diode - 

































tne) ab) 461) 462) e3) - e410) 2) -£ Esd}_fdd 











4129. Let r12 3 200 200 - : 






















lab oaraneter= ree leb2 is- Saeed in the “transistor model 
Clecctagate <== ee = 
c -~2-~“source 

2 2drain: === ws = — = 










: “body, Cif Satie “body” = paraneter- “is 
521s De? = 

“¢hannel -w 

: channel. ae 

2 source diffusion ~ ‘pegion ‘area_ (default 

2 drain. sdiffusion region. area- Adefault : 


“necessary” 
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0-8 a i 
































































“Sof tset -vol tage === = 
“linear 





























3 xp o ——— 





























Stu =s == impulswidtdh Bis rE 8 Shi ft 2 == 
a —~ise tito tcr=trizae  2inear damping 
= — as Ss ooo a = = —<— ce Fficien t= = 






































fall ‘time = === te fet #/ 202 —— exponential — 
———— — = =te0e fficient===sss= 


“period period 









































































































































































































































- ees —— SS === aa = = = = 
= = = SSS cocees eee SSS 
—? SSS SS SS a = a == SSS SSS = 










































































































































































=the : amplitude 5 “is” time dependent “in= the following “way 































































































Jan= =o akentl as Stas “with: he Sige constants = ee: 5 
cf Afalld. = — 




















-realize . =haanlei _solieus_dunetAans!_saneuen_ saw. Bs 


. See “by adding the “superpositon “operator —=and’ source 
— =<to.the definition of -the voltage source to -be -superpositioned. — 












=the sources which “might be. “added “or” “multiplied “must ‘have -a lower: 
umber = zand. must be already: 


































































































stop” “tine =f: allatie = eae aos 
minimal - ‘stepsize.. Adefavlt=:. Atond=tstart)/104#5). = 





































































































































































































maxinal -stepsize: defaults del mint 10%43) 2a 

















=this -card> staitieras = =the: =simuiation=interval<=absenceswosld-cause== = 
atal- “error and program “termination. ~~ — : 




































































switches the densith’ unit to mil C(milli-inch + 25.4 um) 

















_ssare_==converted bythe. =-program 




































































Oe terror: SD eS ee 
























































Merrtcis-= the eth Hc cake error in 


= 3F =100: — =e: 001 =neans: 0.1% error). is one node voltage ~ 
han. Ae veabsolute=-is taken: pn yWay sz == — 







































































ls sethe: following scards : ghavez the: fossa 











=the maximium and minimum: values cand the -time -of-—their--—occurance . 
\= during the simulation are ‘printed for the variables varlsvarere 
ae fore a list ot: evalid. soutput. vandabless See soutput sete: 30 = 




































Hal anente.: (el1). steis T- e132. 
“elements: 23° = 














this” “card causes “the “interconnections 
=eltrel2ssseS to =be=printed=in=the= Se ee 














































































































































































































































































































Anfarnation=ahoutaathe: scogtested: eles “hide aindl- ieriabies. 4h 


absence” of this” ‘card -ine “they “input™ “detk -will-cause= a—fatal = =error == 


































































































































































































a the fix =sutpot ede Se =the eqdes ted: —= 
= sere: Sue eee Sie oe at at. SS ae 















































































—v14 = 2410. are. the. variables. that. ee ri errs _the. 


output “processor. up to 10 variables -percard are -per mitteds—16 = 
cards -can- Re processed ues the. total. Sumber of Lees variables 





























=are Sate a ie program Se “the plot ‘bounds to fit the 
date: oe “into_ =the: Sf Oe = : : = 




















































co re “to eet Re ie aade: is =e “the jartab ies: re- “printed 
=0r--plotted —-at -every —-internal .. Si ventep= whens. imailatton ad 

— =performede== the “vari -mode~— should —not be —used =because = 
significant --time -scale --is.— generated. —--1 ; 
large amount-of Se opinize” “conflict —and = 
=must be. not used -in_one input Roped eoscee ie 0206 122 = — 


















































































































































piers cap iecweiebac i, 


‘urrent. “through -transistor—4 
=aturren-t. theouats 2 Aa ag eid es 


















































os ngeesnz00 =node voltage of node. —— 


= 























































































































er aatawanisie a part oene “the= “minimum a SeaPC hing oT oa: =e meton= — 
several variables. up to 20 . independent variables can be 
































pe=mpoptimized. cat. the: same —time.---aiso -so- eee eae ce an-- 








5S = ——— 


be among “this “set. =the “error function “which-should- be minimized — 











































ot : : it_should —be _optimized at 




















: Seah sea eee = 
= ndependently- ee alas of ialees es ep | ee ee 


aia ‘ariables to be~ ‘optimized. if ‘a defined relation between two (or - 
snore). wees ables = has to_b intained this .can_ -be—done--by. the. suse - 




























































“obj [typ] (v1) [v2] EwO] [t1 wl] [t2 w2]ecce! 
gobs = = 281: st3: 0° 2200. A 2 


























time bounds- (derelit= 2408860) 22 == 
seueight factor (default +1). 

























































































































































































TET y =r = a= —_ 
-time=integral t= =t1 28. <== = =t virve 22% £2eu ws 


























































==G1- 2 ———— 
apa time s-antegral 2-19. ts. 23 0122) 88 209 ee ee 





























=tssssxend-of=simulation-=<= 





“3F typ "+" Gis) eeLaoted Aly ae =differences =tvi- v2) are === 
ntegrated - Ainzanalogy -typ="=").==the-following.cardsrequest the == 
= optimization of the circuit” etementss = = <= SSS 


















































































































































aera source 




























































































paez=sinee: -each. transistor. and-capacitor_have. _tuo—element — parameters 





— which “can: =be - “optimized a- ‘different statement format - Sis -used. === 























==" (typ) (nr) “{name) min) —{max) “Etname) nin? Cmax] = ee ee 











‘= 












































0) aes SS 
4159.1 7.5.20 u 6425.45. 




















































































































ay ceari (name) en) nae SeC tee ain): iS 


= a he voltage iy 














“number - 
Asee- 8. 6s 4 ns: 















































arssinpulse. width... Atime shift) 





























-«fall- time. Aexponential. Stel on beeen 


















































































































































es: see: eS. ote os S = ———— 




















sod. b~ Oo--dummy_ variables. 













































































=number — ot the: -dummy - _variable—— 


= “see 4 he DD =(}.2 ee 
see 14.2.0. 






























































= initial value-of. the. du 























“2 == 





_can---91ement-—parameter- ie ree ee 





fone won =of a dummy variable by" ‘replacing the “tiny” —{ max>= “tields= 



































sthes foliowins: edeclaratio Se eee 
















































































































































































Se Seplations: = ES 56" Seer ined: “with “equation: =EQ)= “can be- 
=maintained between the optimized variables. =up —to=-100 = 


‘arameters ~~ Celements) — “can — “oaeeer ee —as- Variable - 





















































































































































=this: seard- -terminates the input-sequence-for-a-simulation and 









































modification. crpun — 






































“therefore 
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of elenents is only possible -by redefining them SSS 
and connect all terminals to ground. . 


4 —— = es — = = ss = = = — = — 












































ririaonic =no er in re Te 
ee ay =the -number -of- “super positioned =yoltage "sources may —=not —be — = 
a — ee 























Hy = a 
SSS) atthe “body” terminal=is “changed inthe pareneter “Hist it —— 


10 ss 













































































Se = = hE n this “simulations aa : 2 = 
===>) -paraneter-c jz =Q-- -Clears. =sd- sand. dd transistor...specifications === 
ane (see -8.4.02)- === = 




























































































t the simulation with th 
voltages - ‘obtained catia a =preceeding « one 5 


omputer “pun” 



































































































































































































































=a 5" “or = 1S character “anyuhere on. a eae 
dank. cards. -causeblanklines 
































































































































































































































































































































































































































































































































































































































































































































“mathematical. terms . es 



























































=32 3E-5. = “TOX- = 
== 20 te LE OK ea : 










































































































































































see RD eee 4 24ER4- =f: 246. -*-Kt+ -€60X)_— —— —— 
ne: ar a his bdinsiake = Ke" = = ——— en 

































































































































































: aan PHIF -==8562E-5 +7 -ALOG(NB sf NF a PER TL EVEL 


SS NE ===6sB125E15~* 1 ex (3/2) -*- “EXP(=6438.5/T) ==INFRINSIC= 






























































3 ——————————————————— ————— —— CAREER a 




























































































—————F— ——— 
5 ===2 40s -0 VAX/VHS implementation notes == == ———— 



































2 = = ne ee 











SS Se a =Siigis=parsaeter =o siecitis = at = —— 
ae _the—name—of—the -inputdata-set.The_user_is_prompted_for_the__ 

















====tile“name-or this” “specifier canbe “include =in=the-commandline 














a ee “with this =filests=* "JDON". Optionally a qualifier “/LIST"-can == 











oS Soutput. ‘to be directed into a “file instead of using the “SYSSOUTPUT == 





























-hexadecimal. i anihaie added 9. the pee ie perry tthe. ew 





=name “is longer than 7 characters it will ‘be “truncateds” “to “avoid 
i ee ein 



































_The faarat, is delivered-as.a- single - dorkenq=sogees file. 


o-install= teat ‘has -only =o ‘be compiled and inked. 
































































































































































































































































































































































































































































































































